Background: Research funders in Canada and abroad have made substantial investments in supporting collaborative research approaches to generating and translating knowledge as it is believed to increase knowledge use. Canadian health research funders have advocated for the use of integrated knowledge translation (IKT) in health research, however, there is limited research around how IKT compares to other collaborative research approaches. Our objective was to better understand how IKT compares with engaged scholarship, Mode 2 research, co-production and participatory research by identifying the differences and similarities among them in order to provide conceptual clarity and reduce researcher and knowledge user confusion about these common approaches. Methods: We employed a qualitative descriptive method using interview data to better understand experts' perspectives and experiences on collaborative research approaches. Participants' responses were analysed through thematic analysis to elicit core themes. The analysis was centred around the concept of IKT, as it is the most recent approach; IKT was then compared and contrasted with engaged scholarship, Mode 2 research, co-production and participatory research. As this was an iterative process, data triangulation and member-checking were conducted with participants to ensure accuracy of the emergent themes and analysis process. Results: Differences were noted in the orientation (i.e. original purpose), historical roots (i.e. disciplinary origin) and partnership/engagement (i.e. role of partners etc.). Similarities among the approaches included (1) true partnerships rather than simple engagement, (2) focus on essential components and processes rather than labels, (3) collaborative research orientations rather than research methods, (4) core values and principles, and (5) extensive time and financial investment. Core values and principles among the approaches included co-creation, reciprocity, trust, fostering relationships, respect, co-learning, active participation, and shared decision-making in the generation and application of knowledge. All approaches require extensive time and financial investment to develop and maintain true partnerships. Conclusions: This qualitative study is the first to systematically synthesise experts' perspectives and experiences in a comparison of collaborative research approaches. This work contributes to developing a shared understanding of collaborative research approaches to facilitate conceptual clarity in use, reporting, indexing and communication among researchers, trainees, knowledge users and stakeholders to advance IKT and implementation science.
Introduction
Collaborative research with knowledge users is believed to be one of the best ways to support the rapid application of research evidence and generate greater impact on practice, policy, health systems and societal outcomes (i.e. effective knowledge translation (KT) and implementation practices) [1, 2] . Scholars use multiple terms, concepts, traditions, models and frameworks when describing collaborative research and practice [3, 4] . Table 1 provides a list of terms commonly employed in Canada and recognised by many funders, governments and research teams to facilitate shared understanding. Over the past two decades in Canada, health research funding agencies have promoted the funding of research partnerships as a means to promote greater uptake of research findings and thereby produce the desired research impact. This logic relates to bridging the 'know-do' gap [28] by focusing research on the needs of those who would use it in the real world (i.e. knowledge users) to increase knowledge use and impact. The logic also implies that, through working together on the research, researchers and knowledge users learn from each other, breaking down some of the barriers that typically divide the two communities [29, 30] .
Research funders in Canada [31] , Australia [32] , the United Kingdom [33] , the Netherlands [34] and the United States [35] have created funding opportunities to promote and support collaborative research approaches to generating and translating knowledge. Specifically, in Canada, integrated knowledge translation (IKT) has been widely promoted and used in health research [16] . Kothari et al. define IKT as "a model of collaborative research, where researchers work with knowledge users who identify a problem and have the authority to implement the research recommendations" [18] . Original conceptions of IKT date back to the late 1990s with work at the former Canadian Health Service Research Foundation (CHSRF) under the leadership of Jonathan Lomas, who developed the first Canadian IKT funding opportunities (then referred to as Knowledge Exchange and Linkage and Exchange funding programmes) that required health system decision-makers to be co-principle applicants on grants submitted to the CHSRF [36] ; this was followed by the Canadian Institutes for Health Research (CIHR) referring to it as IKT in 2007 [16] . The CHSRF and the CIHR recognised and promoted the novelty of IKT compared to other existing collaborative research approaches through the engagement of decision-makers/policymakers in research, who were positioned to use the outcomes to influence change, thus increasing knowledge uptake (a mandate of the CIHR). IKT and other collaborative research approaches contribute to "the practice and science of implementation research as they provide opportunities to advance understandings of processes and factors that facilitate and hinder the development and sharing of knowledge in health systems" [2] . However, there is a limited understanding and formal research of how IKT compares with other collaborative research approaches that have a focus on the co-creation of knowledge and its application in the real world.
To ensure the feasibility of completing this study in a timely manner, we conducted a review and preliminary synthesis of the literature [37] to identify approaches that were prevalent in the published (Medline, CINAHL, PsycINFO, Embase) and grey literatures (government reports/websites) under the following terms: (1) engaged scholarship, (2) Mode 2 research, (3) co-production and (4) participatory research. We tracked back temporally from the most recent approach (IKT, engaged scholarship, Mode 2 research, co-production, then participatory research). We selected these approaches as they are widely used Table 1 Terms and definitions Co-creation "Co-creation -collaborative knowledge generation by academics working alongside other stakeholder -reflects a "Mode 2″ relationship (knowledge production rather than knowledge translation) between universities and society. Co-creation is widely believed to increase research impact … Co-creation emerged independently in several fields, including business studies ("value co-creation"), design science ("experience-based co-design"), computer science ("technology co-design"), and community development ("participatory research"). Key success principles included (1) a systems perspective (assuming emergence, local adaptation, and nonlinearity); (2) the framing of research as a creative enterprise with human experience at its core; and (3) an emphasis on process (the framing of the program, the nature of relationships, and governance and facilitation arrangements, especially the style of leadership and how conflict is managed)." [5] "…refers to the active involvement of end-users in various stages of the production process … However, the main difference in the definitions between co-creation and co-production is that, in line with the work of Vargo and Lusch (2004, the cocreation literature puts more emphasis on co-creation as value" [6, 7] Co-production "…process through which inputs used to produce a good or service are contributed by individuals who are not 'in' the same organization" [8] "…co-production means delivering public services in an equal and reciprocal relationship between professionals, people using services, their families and their neighbours. Where activities are co-produced in this way, both services and neighbourhoods become far more effective agents of change." [9] Decision-makers "Decision-makers in the health services field can range from frontline health providers to administrators to ministers of health." [10] "An individual who makes decisions about, or influences, health policies or practices. Decision makers can be practitioners, educators, health care administrators, elected officials (Exception: Federal elected officials), and individuals within the media, health charities, patient user groups or the private sector. They can work at the local community, municipal, provincial or national level. Decision makers are those individuals who are likely to be able to make use of the results of the research." [11] Dissemination "Dissemination goes well beyond simply making research available through the traditional vehicles of journal publication and academic conference presentations. It involves a process of extracting the main messages or key implications derived from research results and communicating them to targeted groups of decision-makers and other stakeholders in a way that encourages them to factor the research implications into their work. Face-to-face communication is encouraged whenever possible." [10] "Dissemination involves identifying the appropriate audience for research findings, and tailoring the research message and the medium to the audience to ensure optimal awareness and understanding of the message." [12] Engaged Scholarship "connecting the rich resources of the university to our most pressing social, civic and ethical problems." [13] "…collaborative form of inquiry in which academics and practitioners leverage their different perspectives and competencies to coproduce knowledge about a complex problem or phenomenon that exists under conditions of uncertainty found in the world … Our argument for engaged scholarship is based on the concept of arbitrage-a strategy of exploiting differences in the kinds of knowledge that scholars and practitioners can contribute on a problem of interest." [14] Implementation Science "…the scientific study of methods to promote the systematic uptake of research findings and other evidence-based practices into routine practice, and, hence, to improve the quality and effectiveness of health services and care." [15] Integrated Knowledge Translation "…represents a different way of doing research and involves active collaboration between researchers and research users in all parts of the research process, including the shaping of the research questions, decisions about the methods involvement in the data collection and tools development, interpretation of the findings and dissemination and implementation of the research results" [16] "…a way of approaching research to increase the chances that the results will be applicable to the population under study. It is a paradigm shift that focuses on engagement with end users and the context in which they work. Essentially it is a collaborative way of conducting research that involves researchers and knowledge-users, sometimes from multiple communities (e.g. clinicians, managers, policy makers, patients) working together as partners in the research process." [17] "…a model of collaborative research, where researchers work with knowledge users who identify a problem and have the authority to implement the research recommendations" [18] "In integrated KT, stakeholders or potential research knowledge users are engaged in the entire research process. By doing integrated KT, researchers and research users work together to shape the research process by collaborating to determine the research questions, deciding on the methodology, being involved in data collection and tools development, interpreting the findings, and helping disseminate the research results. This approach, also known by such terms as collaborative research, action-oriented research, and co-production of knowledge, should produce research findings that are more likely be relevant to and used by the end users." [19] Knowledge Exchange "Knowledge exchange is collaborative problem-solving between researchers and decision-makers that happens through linkage and exchange. Effective knowledge exchange involves interaction between decision-makers and researchers and results in mutual learning through the process of planning, producing, disseminating, and applying existing or new research in decision-making." [10] "The exchange of knowledge refers to the interaction between the knowledge user and the researcher, resulting in mutual learning." [11] "…knowledge exchange refers to the interaction between knowledge-users (those who can inform their decision-making with research) and researchers (the knowledge producers) that result in mutual learning and knowledge use." [12] Knowledge Translation "…a dynamic and iterative process that includes synthesis, dissemination, exchange and ethically sound application of knowledge to improve the health of Canadians, provide more effective health services and products and strengthen the health care system." [19] "This process takes place within a complex system of interactions between researchers and knowledge users that may vary in intensity, complexity and level of engagement depending on the nature of the research and the findings as well as the needs of the particular knowledge user." [20] Knowledge to Action Process "The Knowledge to Action Process conceptualizes the relationship between knowledge creation and action, with each concept comprised of ideal phases or categories. A knowledge creation "funnel" conveys the idea that knowledge needs to be increasingly distilled before it is ready for application. The action part of the process can be thought of as a cycle leading to implementation or application of knowledge. In contrast to the knowledge funnel, the action cycle represents the activities that may be needed for knowledge application." [19] "… IKT is about an exchange of knowledge between relevant stakeholders that results in action. To achieve this, appropriate relationships must be cultivated. The first step in this process is to identify the relevant stakeholders and to establish a common understanding of KTA [Knowledge to Action]. It is our hope that this discussion and clarification of terms, along with our presentation of a conceptual map for the KTA process, will help knowledge producers and users understand the nature of the terrain so that they can find their way through the complex, iterative, and organic process of knowledge translation." [21] Knowledge Synthesis "A synthesis is an evaluation or analysis of research evidence and expert opinion on a specific topic to aid in decisionmaking or help decision-makers in the development of policies. It can help place the results of a single study in context by providing the overall body of research evidence. There are many forms of synthesis, ranging from very formal systematic reviews, like those carried out by the Cochrane Collaboration, to informal literature reviews." [10] "…means the contextualization and integration of research findings of individual research studies within the larger body of knowledge on the topic. A synthesis must be reproducible and transparent in its methods, using quantitative and/or qualitative methods. It could take the form of a systematic review, follow the methods developed by the Cochrane Collaboration, result from a consensus conference or expert panel or synthesize qualitative or quantitative results. Realist syntheses, narrative syntheses, meta-analyses, meta-syntheses and practice guidelines are all forms of synthesis." [11] Knowledge Use "…process by which specific research-based knowledge (science) is implemented in practice." [22] Knowledge Users "…an individual who is likely to be able to use the knowledge generated through research to make informed decisions about health policies, programs and/or practices. A knowledge-user's level of engagement in the research process may vary in intensity and complexity depending on the nature of the research and his/her information needs. A knowledge-user can be, but is not limited to, a practitioner, policy-maker, educator, decision-maker, health care administrator, community leader, or an individual in a health charity, patient group, private sector organization, or media outlet." [11] Individuals, groups, or organisations (including patients, healthcare providers, caregivers, communities, funders, organisations and policy-makers/decision-makers, managers, researchers, trainees, industry, media/journalists) that would be considered the beneficiaries of research or who are positioned to use the research to inform their decisions about policies, programmes, treatments, interventions and practices [17, 22] Linkage and Exchange "…the process of ongoing interaction, collaboration and exchange of ideas between the researcher and decision-maker communities. In a specific research collaboration, it involves working together before, during and after the research program." [10] Mode 2 Research "[Research that is] socially distributed, application-oriented, trans-disciplinary and subject to multiple accountabilities" [23] "[Research that is] based on the needs of end users in the health care system and is arguably a more socially accountable form of knowledge production" [24] Partners Knowledge users, decision-makers, stakeholders, end-users, service-users, consumers, community members, community of interest, citizens, industry, groups, funders engaged in the research process Participatory Research "…systematic inquiry, with the collaboration of those affected by the issue being studied, for the purposes of education and taking action or effecting social change" [25] "…an umbrella term for a school of approaches that share a core philosophy of inclusivity and of recognizing the value of engaging in the research process (rather than including only as subjects of the research) those who are intended to be the beneficiaries, users, and stakeholders of the research. Among the approaches included within this rubric are communitybased participatory research, participatory rural appraisal, empowerment evaluation, participatory action research … and forms of action research embracing a participatory philosophy" [26] globally, they are prevalent in the literature, and the research team collectively represents these comparative approaches. Definitions for these approaches are presented in Table 1 . The objective of this study is to better understand how IKT compares with engaged scholarship, Mode 2 research, co-production and participatory research by identifying the differences and similarities among them. It is important to note that our goal was not about refuting or supporting IKT or any single approach but rather to bring conceptual clarity around the concepts and intents of the different approaches/traditions. Trainees, in particular, report being unclear about whether they are the same or different and, if different, in what ways. We hope to establish a shared understanding and promote a clearer description about these approaches in order to advance knowledge about the use, application, measurement and evaluation of the outcomes/impacts arising from these different varieties of 'working together'. We recognise that there is also growing interest in 'patient engagement' (PE) and 'patient and public involvement' (PPI) in health services and, to a lesser extent, in research generation [38, 39] ; however, these concepts were excluded. Our study focus was entirely on research partnerships, the last or penultimate level of engagement in most engagement frameworks, while PE and PPI typically include lesser levels of engagement such as communications/sharing, consultation/listening, deliberation, and involvement/engagement, which fall short of partnership/shared decision-making. Modes of knowledge production other than Mode 2 research were also not considered because of their less frequent use.
Methods

Study design
We used a qualitative descriptive method [40] with interview data to explore experts' perspectives and experiences on the differences and similarities among IKT, engaged scholarship, Mode 2 research, co-production and participatory research. We used the COnsolidated criteria for REporting Qualitative studies (COREQ) 32-item checklist [41] to guide the reporting of this study, including the methods (data collection, data analysis) as well as the structure of results.
Setting
TN conducted the majority of the interviews by telephone and a few face-to-face at a convenient location for participants (home, café, workplace, office).
Data collection
Our primary data source were participant interviews. Interviews were semi-structured and averaged 45 min in duration (Additional file 1). The aim of the interview was to gain novel insights from participants about perceived differences and similarities among IKT, engaged scholarship, Mode 2 research, co-production and participatory research. The topics for discussion across the approaches included theoretical underpinnings (i.e. purpose and motivation) and historical development (i.e. key developers). We asked participants to identify key literature (Additional file 2) related to the various approaches, which served as our secondary data source. TN emailed the interview guide to participants 2 weeks prior to conducting the telephone/face-to-face interviews. Participants were asked to complete the interview questions independently prior to their scheduled interview. TN validated participants' responses during the interview and took detailed notes including any additional comments. Importantly, TN utilised her learning to iterate and explore concepts of the approaches with participants, which added to the richness of the dialogue in a way that has not previously occurred. TN and IDG continued to recruit additional participants until data saturation was achieved, defined as the point at which no new themes emerged among the interviews.
Research team and reflexivity
Personal characteristics
TN is a postdoctoral fellow with extensive experience in qualitative interviewing who conducted all of the interviews with interested participants. TN is supervised by IDG and has a keen interest in collaborative research, in particular IKT, as it is the focus of her postdoctoral work. Our multidisciplinary research team (n = 15) consisted of experienced experts (researchers (PhD) and clinicians (MD)) recognised internationally for their contributions to the field of KT and implementation science (see Table 2 for research team characteristics). The majority of our team members (n = 14) also contributed as study participants (n = 17) and authors (n = 14) on this paper and they may prefer their own perspective over others. However, Research Partnerships "…individuals, groups or organizations engaged in collaborative research activity involving at least one researcher (e.g., individual affiliated with an academic institution), and any stakeholder actively engaged in any part of the research process (e.g., decision or policy maker, health care administrator or leader, community agency, charities, network, patients etc.) Such arrangements might or might not be formalized at the institutional level through a memorandum of understanding." [27] Stakeholders Individuals, groups or organisations with shared interest in the research; may be in the geographic locality of the research setting or may be affected by the environmental effects of the research but may not necessarily use the generated knowledge [11] the team collectively represented the five approaches under study, and by inviting members/experts in each realm, the research team was encouraged to take a critical stance when reviewing what was reported about each approach. We feel that, by creating a safe and collaborative exchange, experts were more likely to critically review the results and interpretations. The team views this commitment to the embedded process both as a key strength and a scientific necessity of the project and paper. In this way, we both studied and approached the work using a collaborative/IKT approach (e.g. we were 'walking the talk').
Team members were aware of each other's work and some have collaborated in the past. From the qualitative viewpoint of this study, involving diverse team members in the co-creation of the research is an optimal strategy to capture the richness of knowledge, experience and practice context, and enriches rather than detracts from the research. A primary rationale for undertaking this study was that these various approaches are typically siloed in the literature and not discussed or considered in relation to each other; this study provided an opportunity for team members to consider, analyse and describe their own approaches and view other approaches in a systematic, comparative way that had previously not been undertaken or described. This mode of dialogue offered the team a rich opportunity to see their own practice in light of others' approaches and led to fruitful and in-depth dialogue among members and was a key design feature of the approach. Many insights were subsequently gleaned during the course of interpreting the findings and drafting the paper. Given the qualitative nature of the study, the intent was not to structure our efforts to achieve objectivity but, rather, we intended to capture and explore the depth and diversity of the approaches among those experts in conceiving/using them. The best informants for each approach were, in fact, the experts who developed them, and it is for this reason Participant selection (n = 17)
TN and IDG originally identified and compiled a list of 13 participants derived from the published and grey literature; an additional 10 were recommended through networking and respondent-driven sampling [42] . TN and IDG contacted participants through email (face-to-face where possible) with detailed information about the study. Contact information for participants was sought through public domains (primarily university websites, faculty directories and author contact information from key literature). Participation was voluntary and informed consent sought prior to study enrolment. Participants included renowned experts (researchers and clinicians) who have published extensively or who are recognised by their peers to have extensive expertise in the various approaches. Ultimately, a sample of 17 participants (see Table 3 for participant characteristics), primarily researchers, were enrolled in the study. We used an IKT approach to conduct the research and involved participants in every phase of the study to increase knowledge uptake. We made efforts throughout the research to create a cross-walk for participants to consider, discuss and debate the differences and similarities among approaches. All participants were offered the opportunity to interpret findings as a team and contribute as scholarly co-authors in disseminating the research.
Relationship with participants
TN informed all participants of her background, interests, personal goals and reasons for conducting this study to ensure transparency. TN also kept an audit trail to ensure her bias, assumptions, personal goals, reasons and interests in conducting this study were made transparent. TN worked collaboratively with all participants on every aspect of this study, thus interested participants turned into research team members as the study evolved.
Analysis and findings Data analysis
We centred the analysis around the most recent approach, IKT, given its germinal relationship within Canadian health research funding agencies. TN and IDG conducted thematic analysis [43] of participant interviews to derive core themes from the data, which were validated by the team. An iterative process of comparing and contrasting the phrasing and meanings inherent within different perspectives was conducted. Member-checking was carried out with participants to ensure the accuracy of the emergent themes and the analysis process in an iterative manner. Our review and synthesis of the key literature within and across approaches provided additional insights and validation of the emergent themes that arose from analysis of participant interviews. No theory guided the analysis. The analysis was inductive with the following analysis categories (with related sub-categories) developed from the data by the research team: orientation (original purpose/intent, primary motivation, epistemological stance, theoretical underpinnings and theory implicit/explicit), historical roots (geographic origin, disciplinary origin, health research versus other research, and disciplinary background of early developers), and partnership/engagement (unique features, what partners are called, role of partners and power sharing). We created Table 4 , which builds on the work of Bowen [44] as a comparative summary of approach characteristics. In an effort to establish face validity, we presented Table 4 at a conference workshop composed of international KT scholars [58] .
Results
Overall, both participants and international KT scholars agreed that there is a lack of clarity among the approaches, and that differences between concepts in development, intent and context should be identified. Findings were divided into two major themes with corresponding sub-themes -(1) differences among the approaches and (2) similarities among the approaches.
Differences among the approaches
Most participants emphasised the similarities among the approaches as the differences are minimal. However, participants identified subtle but important differences in the orientation and historical roots of the approaches as well as in partnership/engagement (see Table 4 for comparison of differences among approaches). Importantly, all participants acknowledged that the initial intent of these approaches has matured over time. Some participants suggested there may be greater variations in interpretations within, rather than between, approaches, which blurs the boundaries among the approaches. Here, we provide a brief description of the development of each approach below in order to establish context and shared understanding of the concepts. We focused on early developers of each approach as identified by participants and prevalent among the key literature.
IKT
IKT was first coined in 2007 by Graham [16] , and subsequently advanced by the CIHR funding agency, as reflected by a participant,
However, the conceptual origins of IKT trace back to the late 1990s health policy-orientated writings of Lomas [36] . At that time, Lomas was CEO of the 
Primary motivation
Explicit focus on increasing knowledge use and impact [16] Explicit focus on reconnecting academia with societal needs, education for democracy, civic responsibility/ engagement and public scholarship [44] Explicit focus on return on investment and increasing accountability [23, 44] Explicit focus on increasing the effectiveness and efficiency of public services by involving consumers in the development and delivery processes Explicit focus on social and environmental justice and a desire for impact change, particularly to benefit underserved/vulnerable citizens and communities
Epistemological stance
Neutral [44] Social constructionism [49] Critical realist, within social construction [45, 50] (objective ontology, subjective epistemology -a process of constructing models to represent aspects of the world and comparing them with rival plausible alternates)
Described as postmodernist, postpositivist, postindustrialist [23, 51] (linkages have been drawn between Toul min and phronesisoriented philosophy [52] ) Shares features of critical realism; counter-hegemony [5] , has been viewed by others from a pragmatic perspective, as bricolage [14, 53] Relational ontology (emphasis on interrelationships and co-constitution) or the conjoined production of one nature-culture [54] former Canadian Health Services Research Foundation (CHSRF), an organisation established to "facilitate evidence-based decision making in Canada's health sector" [36] . His philosophy of 'linkage and exchange' [36, 59 ] set a promising course for changing the way in which research was applied to decision-making. The concept of 'linkage and exchange' was introduced as the Canadian government sought to systematically improve the use of sound scientific evidence by healthcare sector leaders and decision-makers/policy-makers [36] through applied research funding within health services. Through the CHSRF, conceptual awareness of linkage and exchange entered the policy realm among leaders/managers and decision-makers/policy-makers through the early 2000s. However, awareness and influence of the concept was somewhat limited, in that research addressing provider-patient or provider-client interactions lay outside the CHSRF funding mandate (the organisation did note a specific interest in building research capacity with nursing decisionmakers/policy-makers) [36] .
Graham and colleagues at the CIHR took up and advanced the linkage and exchange concept within the context of the uptake and use of research findings [21, 60, 61] through engagement of knowledge users (initially referred to as decision-makers) during the research process as the primary intent [62] . By the mid-2000s the CIHR had four standing funding opportunities requiring inclusion of knowledge users as co-investigators. During this time, the CIHR also refined its merit review process for these funding opportunities, which required the Review Panels to be comprised of roughly equal numbers of researchers and knowledge users. Both researchers and knowledge users assessed each proposal for (1) scientific merit and (2) potential relevance and impact. The CIHR promoted IKT as an approach rather than a study design and indicated that a collaborative approach could work with any study methodology. While participants identified IKT as close kin to all four approaches through similar underpinnings, in the literature we reviewed, IKT is either considered epistemologically neutral or linked with a social constructivist epistemology [49] . This apparent contradiction may be explained by the focus of the relevant authors. When IKT is viewed as an approach to research as opposed to a study design, it can be considered epistemologically neutral -it can be used with any philosophy of science (meaning pragmatism, positivism, realism, etc.). When focus is on the nature of the researcher-knowledge user research partnerships, the underlying epistemological stance is social constructivism related to co-creation, mutual learning, etc., within the research partnership (as opposed to within the actual study). Building on and reformulating the linkage and exchange concept, IKT became an integral, underlying process inherent to the then-emergent Knowledge to Action Process [21, 60, 61] .
IKT makes a unique contribution by adding the term 'knowledge users' [63] , broadening inclusivity to multisectoral stakeholders. Formal and deliberate consideration of knowledge users and their needs forces the research team to proactively think through how change is made. This includes who (besides interested and affected parties) needs to act and who is critical to the planning of the research. IKT invites the potential and meaningful involvement of knowledge users throughout the research process, representing a significant departure from traditional research approaches. This reformulation extended well past the conceptual scope of linkage and exchange into the realm of research co-creation. Further, the conceptual evolution of IKT within the context of implementation has orientated the concept to focus on specific 'ends' (e.g. the improvement of health, provision of more effective health services and products, strengthening of the healthcare system, etc.).
Since the early 2010s, scholars have further explained the use of IKT and offered practical advice about how to 'do' IKT. IKT encourages researchers to integrate knowledge users into shaping the research and its execution/interpretation as well as the use of its products, in practice [64, 65] . With time, the articulation of IKT has also become more explicit with respect to outcomes/impact, return on investment, and benefits to society as a form of public/social accountability for the investment of public funds in health research [66] [67] [68] . For example, IKT explicitly emphasises the inclusion of decision-makers/policy-makers who are positioned to use the generated knowledge to impact change. Examples of participant responses included, "For me IKT must include policy makers/managers who are in positions to use the results to change policies or make decisions. Effective IKT requires inclusion of policy makers and decision makers from the beginning to help shape the question(s) and to recognize they have a very important role to play in using results to make a difference. Participatory and community-based participatory research etc. do not state this explicitly. Ian Graham with IKT shifted my insight to realize the importance of getting policy/decision makers to be involved (small or big policy people) if you want to make an impact (consciously aware for IKT)." (P9).
"IKT involves decision makers in many stages of the research process (generation of research). Decision makers who are partners have some kind of power to help implement the findings (chosen specially because of their position/power not because they are disempowered)." (P13)
Interestingly, since the early 2010s, documented use of IKT has moved outside the health domain towards a conceptual guide for the conduct of research [69] [70] [71] [72] [73] in non-health research domains (e.g. engineering, environmental science, stem cell research, technology development, public transportation, among others).
Engaged scholarship
The concept of engaged scholarship was articulated by the educator Ernest Boyer in the 1990s in the United States [74] . Boyer drew attention to the growing disconnect between academics and societal needs through the promotion of public engagement in research [75, 76] . During this time, there was a major movement and urgent call for American universities to 'return to their roots', and to conduct research that meets societal needs rather than the needs of individuals (researchers, students, faculties within the university) or institutions [77] [78] [79] [80] [81] . The roots of engaged scholarship stem from a reevaluation of what we think about scholarship (how do we engage people) and the social issues that we care about (how do we make academia more relevant to social issues). Thus, there are two levels of engaged scholarship -(1) transformation of academia and reinvigorating existing academic systems and structures and (2) encouraging researchers to reconnect research with social issues through engagement.
The initial intent of engaged scholarship was education for democracy, civic responsibility/engagement and public scholarship facilitated by university researchers [81] [82] [83] [84] . Importantly, Boyer posits that discovery ('pure' or 'basic' research) is only one form of scholarship and offers integration, application and teaching as three other complementary forms [76, 85, 86] . A participant stated:
"Engaged scholarship is unique as it engages all forms of scholarship -not only 'discovery' research, which is how research is often defined in the academic setting. It also recognizes and urges valuing of integration of research, finding applications for research (as well as teaching)." (P10)
The embracing of all forms of scholarship (discovery, integration, application, teaching) is a unique contribution. This framing also cuts across the traditional academic evaluation criteria of teaching, research and service. Van de Ven later introduced the concept of 'arbitrage' in engaged scholarship as "a strategy of exploiting differences in the kinds of knowledge that scholars and practitioners can contribute on a problem of interest" [14] . As a way of bridging the gap between theory and practice, Van de Ven sought to leverage the expertise of scholars and practitioners to enhance knowledge use and implementation practices [45, 87] .
Mode 2 research
Gibbons et al. [88, 89] (with further developments by Nowotny et al. [51, 90] ) proposed a new form of discovery they termed Mode 2 research in the 1990s in the United Kingdom/Europe. A Mode 2 approach to discovery promotes research that is reflexive, transdisciplinary, relevant, scientifically valid, issue-driven, context-specific and socially robust through the engagement of end-users (including industry to consider for-profit partnerships) in the research process [23, 44, 81] . The initial intent of Mode 2 research was to create knowledge based on the needs of end-users and increase researcher and social accountability. It stands in stark contrast to Mode 1 research, the traditional view of 'objective science' that canonises the autonomy of researchers and institutions (and is characterised in a system of academic tenure, peer-reviewed publications and criteria for validity, scientific expertise) and is frequently carried out in disciplinary silos [44] . Mode 1 research is driven by a more purely discovery model [89] . More recently, scholars have introduced a Mode 3 form of discovery, in which teams work simultaneously cross Modes 1 and 2, are adaptive to current problem contexts, co-evolve different knowledge and innovations, participate in civic engagements (beyond university-business-government) and link systems and system theory [91, 92] . However, we have restricted our work to Mode 2, which clearly underpins an IKT approach and more commonly appears in the health literature as being a foundation for partnered forms of research.
Co-production
Co-production is a term first coined by the economist Elinor Ostrom in the late 1970s in the United States [93, 94] . The initial intent of co-production was to ensure that consumers or citizens were involved in the production as well as consumption of public services [95] [96] [97] [98] [99] . Explicit inclusion of patients (as consumers of health services, who can be considered 'temporarily marginalised') is a unique feature of co-production. Edgar Cahn, a civil rights law professor, further developed co-production to incorporate principles of social justice and equity [100] . Key contributors to the development of co-production include Jasanoff [101, 102] (science and technology) and Coot [103] (health services). Co-production combines academic insight and scientific excellence with public benefit, blurring the boundaries between 'pure' and 'applied' research, and aligning closely and building upon participatory research [76] .
Participatory research
Participatory research predates all other approaches we are considering; it has the largest body of literature and longest lineage among the approaches. Participatory research has its origins in social action research and an emancipatory philosophy. Historically, there are two traditions of participatory research. First, there is the Northern Tradition [104, 105] or 'action research' developed by Lewin in the 1940s in the United Kingdom and United States. The aim of the Northern Tradition was to promote cyclical practices of involving community members and workers in collaborative efforts towards organisational and social change, rather than on, for or about them. Second, there is the Southern Tradition [106] or 'emancipatory research', inspired by Freire in the 1970s in South America. The aim of the Southern Tradition was to promote practices and strategies to engage oppressed, marginalised, disadvantaged or disempowered communities within a dominant society, primarily Latin America, Africa and Asia, to affect policy change. The initial intent of the Southern arms of participatory research was on social justice (generating knowledge that can be utilised for social change), power and emancipation (this also includes knowledge utilisation and self-determination) for interested or affected patients, individuals or communities. In the United States, this emancipatory approach has been most frequently adopted by community-based participatory research, or in Canada, by those involved in community-based research. Communitybased participatory research has been equally invested in achieving research implementation and impact (as seen through National Institutes of Health, Centres for Disease and Control and Prevention, and Patient-Centered Outcomes Research Institute funding). Recent writers from Indigenous perspectives [107] and from the global south [108, 109] have called for knowledge democracy and cognitive justice that honours community expertise as equal to academic expertise in co-generating research knowledge, and that recognises the authority of communities to direct the research design and methodologies. Capacity-building is an outcome of all approaches but is intentional in participatory research.
Well-established in public health and communitybased health initiatives, participatory research is also an emerging approach in other disciplines beyond health and extends to policy and health services research [44] . The three key motivations of participatory research include social and environmental justice and a desire for impactful change (particularly to be accountable towards communities and to benefit underserved/vulnerable citizens and communities), translating knowledge into action (knowledge utilisation towards equity and social justice), and self-determination [26] . Participants also pointed out that the humility of the researchers, including cultural humility, is an integral aspect of the participatory research process. This involves reflection on one's positionality of power and privilege so that issues of power sharing can be directly addressed in partnering processes [110] . Reflection about one's power and privilege was not made explicit in other approaches, although the emphasis on equal but different roles found in engaged scholarship promotes a form of humility. It is important to recognise that there are many contributors who have informed the development of participatory research that are not discussed here (Allen [111] , Argyris [112] , Arnstein [113] , Borda [114] , Cargo [26] , Dewey [115] [116] [117] , Duran [118] , Green [119] , Habermas [120] , Hall [121, 122] , Israel [123] [124] [125] , Jagosh [126, 127] , Kemmis [128] , Kuhn [129, 130] 
Similarities among the approaches
Analysis of participant responses and the key literature revealed several similarities among the approaches, for example, (1) true partnerships rather than simple engagement; (2) a focus on essential components and process rather than labels; (3) collaborative research orientations rather than research methods; (4) core values and principles, and (5) extensive time and financial investment. These are discussed below.
True partnerships rather than simple engagement
Most participants expressed the perspective that all approaches shared a commonality in facilitating true partnerships, meaning a deep relationship between researchers and knowledge users during the entire research process to ensure the research is beneficial for all parties involved. The knowledge and contributions of researchers and knowledge users are different but equally valued. This understanding of bi-or multidirectional learning has been strengthened by Indigenous theorists, who do not use the term knowledge users as much as co-knowledge creators and producers. In this perspective, knowledge users are not passive subjects but active participants and experts in their own right (lived experience), while researchers are experts in research design, coordinating research activities and securing funding.
"In a true partnership (and this reflects an engaged scholarship perspective), all perspectives/expertise are considered equally valuable -but different. We do not expect knowledge users to be researchers or bring research expertise, for example. All partners are involved from the earliest stage of the research (e.g. determining priority topics and research questions) in meaningful ways. Importantly, power is shared. Partnership involves creating an environment where diverse perspectives, including differences, are discussed in depth, resulting in a higher level of understanding." (P10)
This quote highlights a power shift towards shared decision-making, equality and co-learning, recognising the expertise and unique contributions of all those involved in the co-creation of knowledge. Some participants noted that not all partnerships are authentic. Often, knowledge user engagement relates solely to consultation or feedback at one point in time where knowledge users do not have an active role in the decisionmaking process.
"Engagement refers more to consulting, whereas partnership implies a stronger and tighter relationship." (P13) However, another participant stated that engagement occurs along a spectrum or continuum ranging from passive to active participation as the term 'engagement' has many different meanings for different people.
Focus on essential components and process rather than labels
Aligning with the previous theme of true partnerships, another theme that emerged was the focus on essential components (core values and principles) and process (team interactions and dynamics) for working together in a meaningful way rather than labelling an approach. A participant summarised the essence of all the approaches as:
"It's all about working together to solve problems that matter to people and making a difference. It's about making sure the benefits of the research are While participants recognised the need for labelling an approach (particularly among trainees) in order to provide guidance for methods, scientific credibility and rigor, many participants voiced their lack of enthusiasm for labels. Participants expressed concern with the focus on labels with the changing terminology:
"I have found, over the years, that there are all sorts of new methods or approach that purport to be different, but often are marginally so. They may be coined as something different in order for someone to be seen to create something new, or to be able to sell an approach. Often it is repackaging with a new name. People want to label things and then they promote it." (P4)
Many participants found it difficult to align themselves with a single approach. Thus, they focused on the collaborative process of working with knowledge users in meaningful partnership, using whatever approach (or combination of elements from various approaches) they deemed suitable to achieve the objectives of a particular study [152, 153] .
"My overall comment is that the similarities outweigh the differences. In my opinion the KEY item is the level of true partnership throughout all phases of the research" and "[I'm] not excited by all this academic terminology, [I] feel strongly that the key issue is equity of team members; it may vary from project to project. How the team decides to work … it depends on all your other factors: research question; the funding source that drives a lot of this; expertise of the team; who you've got on the team; it depends on length of the projects; who owns the research and who can access it; every team is different, it is not a cookie cutter approach." (P9)
Collaborative research approaches rather than research methods
All participants described all of the approaches as collaborative research orientations (plans and procedures for research that consist of philosophical underpinnings, broad assumptions/worldviews and integrity), rather than research methods (the forms of data collection, analysis and interpretation) or research methodologies (theoretical study or analysis of the methods) [154, 155] . All of the approaches challenge the traditional academic practice of purely researcher-driven research in favour of engaging knowledge users in the research process to improve research relevance, implementation practices and impact. A participant stated:
"I use the same theory/principles -i.e. the research end users and researchers come together to develop the question, develop the protocol and complete the study, interpret results, disseminate strategies. All team members are equal partners." (P12)
Participants emphasised the importance of recognising distinctions between research orientations, methods and methodologies as these terms are often used interchangeably, which can cause confusion.
Core values and principles
Core values and principles common among the approaches include co-creation, reciprocity, trust, fostering relationships, collaboration, respect, co-learning, active participation, democratisation of knowledge and shared decisionmaking in the generation and application of knowledge.
"Inclusion of knowledge users is one of the core principles or values. People want to be heard and a healthcare system that is responsive to their needs and not the needs of researchers." (P16)
"Involving patients and communities; principles are the same involving patients in shared decisions making for clinical care and for research." (P9) "The goal of answering questions of mutual concern, engagement with the ideas and the work, and motivation to collectively enable change are closely linked to the co-creation/co-production model. This work model may not be ideal for all projects, but in health care it is ideal for most." (P3)
Extensive time and financial investment
All participants agreed that extensive time and financial investment must be recognised to establish and sustain true partnerships as it is often overlooked by funders.
"Research that is co-created takes time, patience, energy and commitment. The engagement of individuals/patients, organizations and/or communities has become increasingly important in all aspects of the research process. Research that is co-created with individuals/patients, organizations and/or communities is designed to improve health and well-being and to minimize health disparities" (P15) "It took a long time for me to be ready to undertake such work [collaborative work] due to time and resources." (P11)
Participants felt that extensive time, effort, commitment and resources are required in building rapport and trust with knowledge users prior to, during and beyond the completion of the study. Many participants also discussed the challenges of securing funding because of limited funding opportunities and limited rewards for undertaking collaborative work, particularly in the early stages of a researcher's career.
Discussion
In summary, most participants emphasised the similarities among the approaches, as the differences seemed minimal. Some participants also recognised that, while the approaches may share common principles, the way they are enacted is contextual, and is related to the epistemological stance of those involved and the particular project. Overall, the key contribution of this paper is to advance the practice and science of IKT by making concrete and explicit its differences and similarities compared to other collaborative research approaches. Identifying the similarities, with differences in origin and emphasis, among collaborative research approaches is novel and has added value in informing future research and practice as this is the first study to bring experts together to reflect on these approaches. Future research should build on this work and systematically review the advantages as well as the disadvantages of each of these approaches.
There are four key distinguishing features of IKT worth noting. First, IKT is the only approach originally developed in a health research context (Medicine and Nursing) by health research funders in Canada. Second, IKT is either considered epistemologically neutral or linked with a social constructivist epistemology [49] in the literature we reviewed. Third, IKT has typically not been about emancipation of knowledge users but rather focused on increasing knowledge use, implementation and impact. Fourth, IKT makes explicit the engagement of knowledge users throughout the research process, which forces the research team to proactively think through how change is made, and therefore who needs to be involved in the planning of the research to enact change. Further, the conceptual evolution of IKT within the context of implementation has orientated the concept to specific 'ends' (e.g. the improvement of health, provision of more effective health services and products, strengthening of the healthcare system, etc.).
Similarities among the approaches included true partnerships rather than simple engagement, a focus on essential components and process rather than labels, collaborative research orientations rather than fixed research methods, and core values and principles. Core values and principles common among the approaches include co-creation, reciprocity, trust, fostering relationships, collaboration, respect, co-learning, active participation, democratisation of knowledge, and shared decision-making in the generation and application of knowledge. All approaches were considered by participants to require extensive time and financial investment to develop and maintain true partnerships.
There was consensus in some areas (e.g. IKT is the only approach originally developed in a health context by health research funders in Canada) and negotiated agreement in others among the participants (e.g. IKT is either considered epistemologically neutral or linked with a social constructivist epistemology). Many participants found it challenging to align themselves with a single approach as they used a combination of principles from multiple approaches (embracing the diversity among the approaches and taking the best from whichever approach or approaches and make it work with the funding available). Instead of focusing on labelling an approach, participants emphasised the need to focus on the collaborative process (i.e. objectives, context, roles, who to engage, when to engage, power sharing, and how to initiate and continue the engagement) [152, 153] . Participants agreed that there is no recipe for collaborative research as it is a dynamic process and we need to learn through hands-on experience. Participants stated that engagement occurred along a continuum of participation [156] and researchers should provide descriptions of teams and shared decision-making processes when reporting collaborative research projects (i.e. project governance and decision-making process, team functioning, roles, contributions). We encourage researchers and trainees to use the key dimensions proposed in Table 4 as a guide for reporting.
Participants raised other important questions, including "What constitutes true partnership or minimum engagement?", "What is participation?", "Is true partnership necessary for all approaches?", "What do 'core' or 'valuable' principles mean in relation to the marginal differences which could be important to acknowledge? Do we ask users what is valuable? Does it depend on the type of question?" Addressing these questions will begin to provide added clarity around the differences among the approaches. Participants expressed that, in order to promote the development of true partnerships in research, additional effort and revisions to current university standards for productivity and academic reward is needed to acknowledge the extensive time, effort and resource investment required for establishing true partnerships [157] .
Potential use of findings for researchers, trainees and other knowledge users/stakeholders
This qualitative descriptive study is the first to systematically synthesise experts' perspectives and experiences in a comparison of various approaches to collaborative research, using an IKT lens. It is also the first to bring experts in the field together to synthesise the similarities and differences among the approaches. For researchers and trainees, this work offers novel insights and foundational knowledge as a starting point for an interdisciplinary discussion/dialogue about the nature, characteristics, measurement and evaluation of various collaborative research approaches in a more refined way. For example, the results of this study provide novice researchers and trainees with a common working document to help familiarise themselves with the terms and concepts used in collaborative research to inform future research that will advance IKT science and practice.
Knowledge users and stakeholders may find the explicit description of principles and values of collaborative research helpful in making decisions around how and when they would like to be engaged to facilitate meaningful engagement. The themes identified in this study may provide a foundation and entry point to assist knowledge users and stakeholders in initiating discussions about what constitutes engagement, collaborative research or co-creation with researchers prior to agreeing to partner with them. For funding agencies and decision-makers/policy-makers, the description of the approaches and the similarities and differences may be of use when designing partnered funding calls.
Limitations
It is important to note that these results are primarily based on the views of the participants and a review of the key literature. The process of synthesising the differences and similarities between IKT and other collaborative research approaches is complex and multi-layered. It was challenging to integrate all of the participants' views and feedback to establish negotiated agreement. Readers should be mindful when interpreting the results of this study and resist oversimplification and generalisation, as exemplified by the level of detail provided in Table 4 . We acknowledge that the participants are predominately Canadian researchers, but this is not surprising given our team's focus on IKT as well as the broader Canadian funder-linked orientation to IKT. We migrated this limitation by conducting a face validity check with the international community of KT scholars who identified similar concerns as our participants regarding a lack of clarity among the approaches. We also attempted to recruit international experts, yet many were unable to enrol in the study. Those who declined participation stated scheduling conflicts and other previous commitments as the hindrance. Furthermore, for several of the historically mature approaches, source experts were deceased.
Additionally, this paper is focused on researchers' perspectives and we would have likely gained different insights had we included community members and other knowledge users with experiences with the different approaches. Thus, we recognise that our results and discussion may be skewed in addressing only the needs of researchers and not those of partners. We also acknowledge that the selection of approaches is not inclusive of all collaborative research (i.e. PE, PPI and other modes of knowledge production beyond Mode 2). We selected approaches most prevalent in the literature as a starting point and to keep the study manageable. Nevertheless, we suggest that the comparison of IKT with the included four other dominant approaches remains a useful starting point for researchers, trainees, and other knowledge users and stakeholders. Lastly, we did not take a systematic approach to the literature review because the focus was on experts and their identification of relevant literature.
Directions for future research
Primary data collection from community members, knowledge users and stakeholders who engage in collaborative research should also be undertaken to understand the issues and challenges from their perspectives, which may differ from those of theorists in the field. There is a need for additional comparative effectiveness research to examine outcomes and impact across [158] [159] [160] these approaches to reveal whether and how outcomes differ by approach. There is also a need for research into how current university standards for productivity and promotion influences researchers' intent in undertaking collaborative research and how institutional disincentives to engage in collaborative research can be overcome [157] .
Conclusions
Overall, the results of this study suggest that IKT, engaged scholarship, Mode 2 research, co-production and participatory research approaches are more similar than different to each other. All facilitate true partnerships (shifting to shared decision-making that values contributions from all partners equally), require extensive time and financial investment, and share core values and principles (inclusion of knowledge users throughout the research process, co-creation of knowledge, reciprocity, shared decision-making, active participation and democratisation of knowledge production). Important differences were noted in the orientation and historical roots as well as in partnership/engagement among the approaches. This study is the first to bring experts together to share insights/experiences and reflect on what they think about multiple collaborative research approaches. This work contributes to developing a shared understanding of collaborative approaches to facilitate clarity in use, reporting, indexing and communication among researchers, trainees, knowledge users and stakeholders to advance IKT and implementation science as well as knowledge around collaborative research.
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